by treating the soil with fungicides such as propamocarb-hydrochloride, etridiazole, metalaxyl and mefenoxam, as well as fumigation with a methyl bromide-chloropicrin combination (King and Parke 1993; Cordel et al. 2002) .
Mefenoxam is a fungicide that is generally known to be effective against oomycete pathogens such as Pythium spp. and Phytophthora spp. (Syngenta 2005) . Fuchs and Himyck (2000) ; McMullen and Bradley (2005) and BASF (2014) reported control of Fusarium species using registered fungicides such as fludioxonil, captan, thiabendazole, tebuconazole, imazalil, thiophanate methyl and pyraclostrobin. Fludioxonil also controlled diseases caused by Fusarium spp. on maize (Munkvold and O'Mara 2002) . McGovern et al. (2001) stated that mefenoxam could be used to control some Fusarium species on potted ornamentals. Kirk et al. (2013) also reported the effectiveness of mefenoxam against Fusarium pathogens which caused dry rot disease of potatoes.
Little research has been done on control measures for seedling diseases of cowpea (Masangwa et al. 2013.) . Therefore, the current research was .
In vitro study
Potato dextrose agar was augmented with the various fungicides at the following 
Statistical analysis
Two-way analysis of variance (ANOVA) was performed on all data and least significant differences (P < 0.05) were determined according to student t-test using MSTAT-C version 1.3 statistical program (Nissen 1983) 
Results

In vitro study
All three fungicides viz. mefenoxam -350 g ai L , applied at different concentrations, significantly reduced *Value is a mean of three replicates. Values in a column per pathogen followed by the same letter are not significantly different the mycelial growth of R. solani on the third and ninth day after the start of the experiment when compared to the control (Table 1 ). However, only fludioxonil 100 g ai L -1 was able to significantly inhibit mycelial growth of R. solani on the sixth day as opposed to the control. With the exception of fludioxonil 100 g ai L -1 on the ninth day, all fungicides significantly reduced mycelial growth of P. ultimum relative to the control (Table 1 ). All three fungicide treatments significantly reduced mycelial growth of F. solani throughout the experiment (Table 1) .
Greenhouse trials
Rhizoctonia solani
In the first two trials application of mefenoxam 350 g ai L -1 increased percentage seedling emergence, and plant height, dry shoot mass and dry root mass significantly, relative to the inoculated control. However, in trial three only percentage seedling emergence and plant height were increased significantly (Table 2) . Mefenoxam 350 g ai L -1 was also found to have consistently reduced the percentage of diseased seedlings significantly in all three trials when compared to the inoculated control (Table 2) . Although R. solani symptoms were observed on some of the harvested seedlings, application of mefenoxam 240 g ai L -1 reduced percentage of diseased seedlings in all three trials when compared to the inoculated control ( Table 2) . Application of mefenoxam 240 g ai L -1 resulted in increased percentage seedling emergence, plant height, dry shoot mass and dry root mass compared to the inoculated control (Table 2) . (Table 2) . Similar results were obtained from all three trials in which fludioxonil 100 g ai L -1 significantly increased the percentage seedling emergence, plant height, dry shoot mass and dry root mass consistently, relative to the inoculated control (Table 2 ).
During harvesting it was observed in all the treatments that seeds which failed to germinate were brown and water-soaked. R. solani caused root rot and reddishbrown sunken lesions on the stem below and above the soil line (Fig. 1a) .
Pythium ultimum
The percentage of diseased seedlings caused by P. ultimum was significantly reduced in all three trials following the application of mefenoxam 350 g ai L -1 and mefenoxam 240 g ai L -1 (Table 3) Fludioxonil 100 g ai L -1 significantly reduced the percentage of diseased seedlings caused by P. ultimum in all three trials when compared to the inoculated control (Table 3) . In all three trials fludioxonil application caused an increase in percentage seedling emergence, plant height, dry shoot mass and dry root mass (Table 3) . In the P. ultimum inoculated treatments, some seeds failed to germinate and they were brown and water-soaked, whereas some seedlings showed symptoms of root rot and stunting. The basal part of the stems of these seedlings was soft and reduced in diameter when compared to the upper part of the stem (Fig. 1b) .
Fusarium solani
Mefenoxam 350 g ai L -1 and mefenoxam 240 g ai L -1 significantly reduced the percentage of diseased seedlings in all three trials (Table 4) . Similarly, in all three trials mefenoxam application caused an increase in seedling emergence, plant height, dry shoot mass and dry root mass compared to the inoculated control (Table 4) . However, only results from the first and second trials indicated that mefenoxam 240 g ai L -1 increased the percentage seedling emergence, plant height, dry shoot mass and dry root mass compared to the inoculated control.
Observations from the third trial indicated that there was decreased percentage seedling emergence, dry shoot mass and dry root mass relative to inoculated control (Table 4) .
Application of fludioxonil 100 g ai L -1 significantly reduced percentage of diseased seedlings caused by F. solani in all three trials (Table 4) . Likewise, results from all three trials showed increased percentage seedling emergence, plant height, dry shoot mass and dry root mass following application of fludioxonil 100 g ai L -1 relative to the inoculated control (Table 4) . symptoms of root rot. There was a reddish discolouration over the entire below ground stem and root system. Soft, dark brown or black cankers developed on the stem nodes and these often girdled the stem during disease development (Fig.   1c ).
DISCUSSION
In vitro study
In this experiment we investigated the effect of mefenoxam 350 g ai L Although the fungicide inhibited mycelial growth of all three pathogens in vitro, it is known to be ineffective against Pythium and intermediately effective against
Rhizoctonia and Fusarium (Syngenta 2014). However, in similar studies, fludioxonil was reported to be effective in inhibiting mycelial growth of R. solani (Bucher and Pedersen 2004) , P. ultimum (Errampalli 2004) , and Fusarium spp. (Munkvold and O'Mara 2002; Wang et al. 2005; Solorzano and Malvick 2011) .
Based on our results the in vivo study was initiated to test the fungicides' ability to control seedling diseases of cowpea.
Greenhouse trials
This and mefenoxam 240 g ai L -1 contain a systemic fungicide which is known to be effective against seed and soil-borne pathogens such as Pythium and Phytophthora spp. (Syngenta 2014 (Syngenta 2014) . Fludioxonil has a broad activity with a unique mode of action, which interferes with the life cycle of the fungus/oomycete i.e. spore germination, germ tube and mycelial growth (Syngenta 2014) . Other studies have indicated that fludioxonil can also be effective when used in combination with mefenoxam against R. solani of soybean (Bucher and Pederson 2004; Lamprecht et al. 2011) and Fusarium spp. of maize (Munkvold and O'Mara 2002) . In addition, fludioxonil was also found to be effective in reducing diseases caused by
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Phytophthora infestans on potatoes (Inglis et al. 1999) , and against Pythium spp.
and R. solani (Mazzola 1998 ).
Conclusion
The 
